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Transmission/heat exchanger unit 



The 



invention 



relates 



to 



a 



transmission /heat 



exchanger unit, in particular having the features from the 
preamble of claim 1. 



automatic transmissions , are used in drive trains, to assign 
to these transmissions a heat exchanger which is arranged on 
the output side. In this case, the connection of the heat 
exchanger to the transmission takes place via hose lines 
and/or pipe lines. These must be adapted in terms of their 
layout to the requirements of the corresponding transmission 
and, furthermore, must be connected accordingly to the 
transmission and to the heat exchanger respectively. In the 
event of an improper connection or particular loads, leakage 
losses may occur, which result in a loss of fuel and an 
environmental hazard. This means that the time intervals for 
filling up with new fuel, that is to say with a medium which 
is necessary for operating the transmission, for example in 
the form of lubricant an/or control medium, are relatively 
short. A further substantial disadvantage of such a coupling 
between the heat exchanger and transmission is that the line 
routing must also be taken into account in the design of the 
transmission in respect of the construction space required. 

To solve these problems, DE 196 25 357 Al discloses a 
version with ducts for fuel and/or coolant which are 
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integrated in the case wall of the transmission and which 
extend onto the end face of the transmission, the heat 
exchanger being arranged on this end face. A substantial 
disadvantage of the direct arrangement, in particular 
flanging, of the heat exchanger at the end of the 
transmission is, on the one hand, that the corresponding 
connections for fastening the heat exchanger and coupling the 
ducts must always be adapted to the actual heat exchanger 
solution. Furthermore, these must be designed correspondingly 
or additional measures must be taken in order always to 
ensure a leaktight connection of the heat exchanger. 

Assignments of heat exchangers to structural 
transmission units, furthermore, are already known from the 
following publications: 

1. EP 0 812 746 A2 

2. DE 196 25 357 

A drive subassembly with a retarder and with a heat 
exchanger is already known from the publication 
EP 0 812 746 A2. In this case, the retarder, the heat 
exchanger, an adaptor and, if appropriate, a transmission are 
directly assembled together mechanically and are connected 
conductively to one another by means of the ducts of the 
adaptor. The retarder is flanged on the transmission. The 
adaptor performs a plurality of functions simultaneously: on 
the one hand, it connects said components mechanically and, 
furthermore, it makes conducting connections between these by 
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means of its ducts. This solution allows a rapid and direct 
connection of the heat exchanger to the retarder, with hoses 
being avoided completely. In this case, as a rule, the 
adaptor is arranged in the rear region of the transmission 
and serves for coupling between the retarder and the heat 
exchanger. Via the heat exchanger, it is possible, 
furthermore, also to cool the media of other components. 
This, however, necessitates the correspondingly complicated 
line routing which, particularly with the retarder being 
interposed, either already has to be taken into account as a 
preliminary or else is lead around the latter. 

A version of the heat exchanger integrated in a 
transmission is already known from DE 196 25 357 Al . The heat 
exchanger is arranged as an integral part of the transmission 
case. Preferably, in this instance, the heat exchanger is 
integrated directly into the transmission case. This takes 
place in that ducts for the oil/water or air routing are cast 
or worked directly into the transmission case. The same 
applies to the supply of the medium to be cooled to the heat 
exchanger and the connection pieces for the cooling medium. 
If the ducts are worked into the case, in particular the case 
wall, they may be provided in such a way that they are closed 
from the outside via a cover plate. It is conceivable, 
furthermore, for the heat exchanger to be designed as a flat 
disk-shaped unit which is mounted virtually positively onto a 
transmission side which is prepared correspondingly in the 
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case configuration. Especially in applications with 
retarders, this solution affords the advantage that, in this, 
there is no need to have to route the cooling water lines 
from the engine past the transmission to the rear, since the 
connection can already be provided at the front end of the 
transmission. A substantial disadvantage of this version, 
however, is that, particularly in the case of integrated 
ducts, there is no separate heat exchanger provided, but, 
instead, the exchange possibilities taking place via the 
intermediate walls between the ducts assume the function of 
the heat exchanger. In the version illustrated, the supply of 
coolant takes place at any desired point on the transmission. 
With integration in the case wall, however, it is necessary, 
to ensure an optimum cooling action, to provide 
correspondingly long line paths which, in turn, are reflected 
in the corresponding preparation of the case or else in the 
size of the heat exchanger. Moreover, the integration 
provided in the case leads to a very special design. The 
construction space required for this purpose is always used 
up. As regards use in buses, however, the necessary free 
spaces for the construction spaces required for this purpose 
are not always available in all directions. 

The object on which the invention is based was, 
therefore, to provide a transmission/heat exchanger unit for 
use in drive trains, in such a way that said disadvantages 
are avoided and, in particular, unnecessary leakage losses 
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are ruled out and a simple and reliable fuel routing via the 
heat exchanger is ensured. Furthermore, the solution 
according to the invention is to be distinguished by a low 
outlay in structural and manufacturing terms. The number of 
components required needs to be minimized considerably and 
leaktightness and a low-stress coupling of the most diverse 
possible heat exchangers to the transmission are to be 
ensured. 

The solution according to the invention is 
characterized by the features of claim 1. Advantageous 
embodiments are reproduced in the subclaims. 

According to the invention, in the transmission/heat 
exchanger unit, the heat exchanger is arranged on the 
transmission, preferably directly on the output side. The 
tie-up of the heat exchanger in this case takes place via a 
retaining device, the retaining device being fastened to the 
transmission, in particular the output-side end face of the 
case of the transmission. According to the invention, the 
connecting lines between the transmission and the heat 
exchanger, which function as a supply and discharge line 
coming from the heat exchanger, are integrated at least 
partially into the wall of the retaining device, that is to 
say integrally formed on this, and form part of the wall. 
Preferably, they may also be arranged completely in the wall 
of the retaining device, that is to say be surrounded 
completely by the retaining device. As a result, the 
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connecting lines functioning as a supply and discharge line 
to and from the heat exchanger become integral parts of the 
retaining device. The line paths between the output from the 
transmission and the input to the heat exchanger can thereby 
be kept very short. Furthermore, the space used in case for 
the retaining device is utilized in an optimum way, so that 
no additional construction space has to be taken into account 
in the design of the transmission/heat exchanger unit. The 
connections on the heat exchanger are not subjected to 
bending stress, as in the case of solutions directly flanged 
on . 

By means of ''intelligent'' holders, a variability for 
a multiplicity of applications can in this case be achieved, 
in particular the changes of heat exchangers, in comparison 
with holders, are very complicated and consequently entail 
high costs. 

The mutually complementary connections on the 
transmission case and the retaining device for the fuel to be 
routed and/or the fastening are preferably of standardized 
design. This makes it possible to provide a carrier element 
suitable with regard to this coupling for a multiplicity of 
the most diverse possible heat exchangers. The carrying 
element, in turn, preferably has likewise standardized 
connections for the heat exchanger. 

The retaining device in this case assumes mainly the 
carrying and supporting function for the heat exchanger and, 
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furthermore, an adaptor function for the connection of 
different heat exchangers. Preferably, for this purpose, the 
mutually complementarily designed connections for the 
fastening the heat exchanger are arranged on the output-side 
end face of the case, the arrangement preferably taking place 
in a case wall region reinforced in a plane oriented 
transversely to the axis of rotation. This reinforcement in 
this instance extends over the entire axial extent of the 
transmission case or else at least over that part in which 
the fuel-routing ducts are arranged. 

Furthermore, this arrangement or tie-up of the heat 
exchanger via the retaining device ensures that any desired 
heat exchangers can be coupled to the transmission, without 
their configuration also having to be designed in light of 
the bend-stressed mechanical and media-routing connection to 
the case. This, then, can be shifted to the retaining device 
which may be designed as standard for specific sizes, 
depending on the transmission design, in particular the case 
design. Standardized or conventional heat exchangers may 
therefore be employed. The individual connections to the heat 
exchanger from the retaining device either then are designed 
to fit correspondingly, that is to say to overlap directly 
with the heat exchanger, or, when the heat exchanger is 
exchanged, may, if necessary, be implemented via short lines 
in the region of the retaining device. Preferably, however, 
standardized connections in terms of type, dimensioning and 
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arrangement on the individual elements are also selected 
between the connecting lines in the retaining device and the 
connections on the heat exchanger. 

The connection for the coolant on the heat exchanger 
is provided directly on the retaining device. The media 
required for operating the transmission are preferably routed 
in the transmission likewise in ducts integrated in the case. 
This routing allows the direct transition to the retaining 
device of the heat exchanger. In this instance, the 
connections provided for this purpose on the case and of the 
retaining device are to be arranged in a correspondingly 
complementary manner, in order to ensure a reliable overlap. 
The retaining device is in this instance preferably braced in 
the axial direction with respect to the case via a seal 
and/or is sealed off and axially braced via insertion tubes 
in each case by means of at least two radially sealing 0- 
rings or the like. 

The tie-up of the connections for the coolant to the 
retaining device affords the advantage that, in the event of 
a change of the connections, the fastening of the heat 
exchanger to the holder does not have to be opened or 
modified. 

The fuel-routing ducts in the case wall in this 
instance extend over at least part of the axial extent of the 
case through the case wall in the direction of the output 
side with regard to the transmission of power from the input 
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of the transmission to the output. 

The heat exchanger may be designed as a separate 
component or else be combined with the transmission cover to 
form a functional unit, in that the retaining device is 
fastened, for example, via the transmission cover to the 
case. In this instance, however, the transmission cover is 
also equipped with the corresponding ducts for the routing of 
operating medium. 

The solution according to the invention is explained 
below by means of a figure. 

Figure 1 makes clear in a diagrammatic simplified 
illustration, by means of perspective view, the basic setup 
of a transmission/heat exchanger unit 1 configured according 
to the invention. The latter comprises a transmission 2 with 
an input E couplable to an engine and with at least one 
output A. Also provided is a heat exchanger 3 which is 
assigned to the transmission 2 on the output side, that is to 
say at the output A, and which can be coupled at least 
indirectly to the fuel-routing lines and/or ducts 4 of the 
transmission. The heat exchanger 3 is in this instance 
mounted on the transmission 2, in particular its case 6, via 
a retaining device 5. According to the invention, the 
connecting lines between the heat exchanger 3 and the 
transmission 2 are integrated in the retaining device 5. 
These connecting lines are designed here by 7 and 8. In this 
instance, at least in each case two connecting lines, in the 
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instance illustrated the connecting line 7 and the connecting 
line 8, are provided, and, depending on the functional 
assignment, one of the two connecting lines functions as an 
inflow line to the heat exchanger 3, while the other assumes 
the function of the outflow line. In the instance 
illustrated, for example, the connecting line 7 functions as 
an inflow line and the connecting line 8 as an outflow line. 
The two connecting lines are connected to corresponding lines 
or ducts 4 in the transmission 2. These are preferably lines 
or ducts which are integrated in the wall 9 of the case 6 and 
which serve for the routing of media required for operating 
the structural transmission unit. These are, as a rule, the 
transmission oil which is used for the purpose of lubrication 
or else for the purpose of the activation of shift elements. 
The fuel is also used for the purpose of cooling and for 
hydrodynamics, that is to say the transmission of power in 
the converter. It is conceivable, furthermore, for the fuel 
to supply hydrodynamic components. Here, too, at least two 
lines 4.1 and 4.2 are provided, one being couplable to the 
connecting line 7 arranged in the retaining device 5 and 
functioning as an inflow line, while the other can be 
connected to the connecting line 8 arranged in the retaining 
device 5, so as to form a circuit 10. Coupling takes place 
via corresponding connections 11 and 12 on the case 6. Two 
fuel-routing lines or ducts 4.1 and 4.2 or connecting lines 7 
and 8 are illustrated, but it is also conceivable to use a 
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plurality of such ducts and lines which, however, must be 
equipped appropriately complementarily to one another or with 
corresponding connections on the case 6 of the transmission 2 
and the retaining device 5. In this instance, the connections 
11 and 12 on the output-side end face 13 of the transmission 
2 can then be connected to connections 14 and 15 on the end 
face 16 facing the transmission 2. This type of connection 
may be implemented in many different ways. It is critical 
merely that the connections 11 and 12 and also 14 and 15 are 
designed complementarily to one another, so that, in actual 
fact, a circuit 10 which may be designed as an open or closed 
circuit is produced. The coupling implemented between the 
individual connections 11 and 14 or 12 and 15 may be designed 
in many different ways. This may take place positively and/or 
nonpositively . Preferably, however, the retaining device 5 is 
braced in the axial direction with respect to the case 6, 
using interposed seals 17. Insertion tubes with corresponding 
seals are often also used alone or even in conjunction with 
the flat seals described. The retaining device is mounted on 
the case via the fastening on the case, which fastening may 
take place nonpositively and/or positively. 

Furthermore, the heat exchanger 3 is assigned a 
cooling circuit, not illustrated in detail here, which serves 
for the routing of cooling medium. What can be seen in this 
regard are the connections 18 and 19 for the coolant-routing 
ducts or lines which function as an inflow and an outflow 
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line and which may be an integral part of an open or closed 
circuit. By means of this solution according to the 
invention, complicated hose lines or pipe lines for 
connecting the heat exchanger 3 to the transmission 2 are 
dispensed with. The connecting lines 7 and 8 integrated into 
the retaining device 5 are in this instance preferably 
integrated at least partially into the wall 20, but 
preferably completely into the latter. In the instance 
illustrated, in each case only two connecting lines 7 and 8 
are provided. It is also conceivable, however, according to 
the prevailing circumstances, to have a design with a 
plurality of connecting lines, these then separately forming 
fuel-routing circuits. This also applies similarly to the 
coolant-routing ducts. 

The arrangement of the retaining device 5 on the case 
6, in particular the fastening of said retaining device, is 
in this instance carried out in such a way that the case 
cover 21 provided for closing off the case in the axial 
direction is not included. It is also conceivable, however, 
for example, to design the case cover 21 as an integral part 
of the retaining device. 

Functioning is similar to the known arrangements of 
transmissions 2 with heat exchangers 3. The direct coupling 
and integrated lines in the retaining device 5 provide a 
highly compact transmission/heat exchanger unit 1 which is 
free of hose lines and/or pipe lines routed next to this 
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unit. The number of individual parts is minimized 
considerably, since here, in particular, there is only the 
retaining device with integrated ducts or lines. The 
connections on the retaining device, in particular on the end 
face 16, are in this instance arranged in such a way that 
they are complementary to the arrangement of the connections 
11 and 12 on the case 6. To produce standardized heat 
exchangers 3, the connections 14 and 15 are arranged at a 
distance from one another transversely to the theoretical 
prolongation of the axis of rotation at the output A, this 
distance likewise being provided on the case 6. The heat 
exchanger itself may be designed in any desired way. 
Preferably, it is designed, for example, in the plate type of 
construction. Other versions may be envisaged. 
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List of reference symbols 



1 Transmission/heat exchanger unit 

2 Transmission 

3 Heat exchanger 

4, 4.1, 4.2 Fuel-routing ducts 

5 Retaining device 

6 Case 

7 Connecting line 

8 Connecting line 

9 Wall of the case 

10 Circuit 

11 Connection 

12 Connection 

13 Output-side end face 

14 Connection 

15 Connection 

16 End face 

17 Seal 

18 Connection 

19 Connection 

20 Wall 

21 Case cover 
E Input 

A Output 



